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SPECIFICATION 

[TITLE OF THE INVENTION] Method for Extracting a Target in Image 
[ABSTRACT] 

[Object] To provide a method for extracting a target in an image 
by which, from an image filmed by a TV camera, a target can 
be easily extracted without fail. 

[Composition] A flash 11 is emitted at each predetermined 
period by a flashing device, the flashing device and its 
peripheral range are filmed by a TV camera at each half of the 
period, and between image 31 including the flash 11 emitted 
by the flashing device and image 32 excluding the flash 11 
emitted by the flashing device which are sequentially filmed 
by the TV camera, a differential operation of each piece of 
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pixel information is performed, whereby the flash 11 filmed 
in the image 31 is extracted. 
[WHAT IS CLAIMED IS;] 

[Claim 1] A method for extracting a target in an image, wherein, 

from an image in which a target and its background are filmed 

by a TV camera, when extracting the target, 

the target is repeatedly and alternately exposed and concealed 

within a filming range of the TV camera, and 

between each piece of pixel information of an image filmed by 

the TV camera when exposing the target and each piece of pixel 

information of an image filmed by the TV camera when concealing 

the target, a differential operation is performed, whereby 

the target in the image filmed when exposing the target is 

extracted. 

[Claim 2] A method for extracting a target in an image as set 
forth in Claim 1, wherein, in synchronization with a period 
of the exposing and concealing of the target, filming is 
intermittently performed by the TV camera. 

[Claim 3] A method for extracting a target in an image as set 
forth in Claim 1 or 2, wherein light outputted at each 
predetermined period from an intermittent light emitting means 
is used as the target. 

[Claim 4] A method for extracting a target in an image as set 
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forth in Claim 3, wherein, in synchronization with the light 
emitting period of the intermittent light emitting means, 
filming is intermittently performed by the TV camera at each 
half of said light emitting period. 
[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Field of the Invention] The present invention relates to a 
method for extracting a target in an image filmed by a TV camera . 
[0002] 

[Prior Arts] In a case where a specific object (hereinafter, 
referred to as a target) is extracted from an image filmed by 
a TV camera, priorly, on the basis of the characteristics of 
the target such as the color, contrast, shape, etc., the image 
is processed. 
[0003] 

[Themes to be Solved by the Invention] However, in the prior-art 
method by which a target is extracted from an image on the basis 
of its characteristics such as the color and contrast, etc., 
in accordance with the target color and the contrast against 
its background, since threshold values of RGB value or 
luminance, etc., must be set with respect to the pixels 
composing the image, various adjustments are required for 
determining the threshold values, and the adjusting operations 
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are complicated, whereby the target may not be securely 
extracted if the threshold values are not proper. 
[0004] Also, in a prior-art method by which a target in an image 
is specified based on its shape and extracted, when either the 
target or a TV camera moves, or both move, the target filming 
direction is changed in accordance with the positional 
relationship between the TV camera and target, and accordingly, 
the form of the target in the image differs, the target may 
not be securely extracted unless the target is filmed from a 
predetermined direction. 

[0005] The invention is made in view of the above circumstances, 
and the object thereof is to provide a method for extracting 
a target in an image by which a target can be easily extracted 
from an image without fail. 
[0006] 

[Means for Solving Themes] In order to achieve the above object, 
the invention is characterized in that, from an image in which 
a target and its background are filmed by a TV camera, to extract 
the target, the target is repeatedly and alternately exposed 
and concealed within a filming range of the TV camera, and 
between each piece of pixel information of an image filmed by 
the TV camera when exposing the target and each piece of pixel 
information of an image filmed by the TV camera when concealing 
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the target, a differential operation is performed, whereby the 
target in the image filmed when exposing said target is 
extracted. 

[0007] Also, in the invention, in synchronization with a period 
of exposing and concealing of the target, filming is 
intermittently performed by the TV camera. Furthermore, in the 
invention, light outputted at each predetermined period from 
an intermittent light emitting means is. used as the target. 
Also, in the invention, in synchronization with the light 
emitting period of the intermittent light emitting means, 
filming is intermittently performed by the TV camera at each 
half of said light emitting period. 
[0008] 

[Preferred Embodiment] Hereinafter, an embodiment of the 
invention shall be described with the drawings. Fig. 1 is an 
explanatory view showing an embodiment of the method for 
extracting a target in an image of the invention, wherein 1 
is a flashing device (equivalent to an intermittent light 
emitting device) , 3 is a TV camera, and 5 is an image processing 
computer . 

[0009] The flashing device 1 emits a white flash (not 
illustrated) to be used as a target, and this flash is emitted 
at each predetermined period as shown at the upper stage of 
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Fig. 2. The TV camera 3 is disposed toward the flashing device 
1, and as shown at the lower stage of Fig. 2, in synchronization 
with the flashing period of the flashing device 1, 
intermittently films the flashing device 1 and its peripheral 
range at each half of the period. 

[0010] Therefore, at the timing shown by A in Fig. 2, the 
flashing device 1 in a flashing condition and its peripheral 
range are filmed by the TV camera 3, and at the timing shown 
by B in Fig. 2 subsequent to the timing A, the flashing device 
1 in a non-flashing condition and its peripheral range are 
filmed by the TV camera 3. Thereafter, the flashing device 1 
in a flashing condition and its peripheral range and the 
flashing device 1 in a non-flashing condition and its 
peripheral range are alternately and repeatedly filmed by the 
TV camera 3. 

[0011] To the image processing computer 5, the TV camera 3 is 
connected, and into which, at each half of the flashing period 
of the flashing device 1, image signals of the images filmed 
by the TV camera are successively inputted. Also, as shown in 
Fig. 3, the image processing computer 5 is provided with a 
plurality of video frame memories 51 for storing the image 
signals inputted from the TV camera 3, and an operation part 
53 for performing a differential operation for each pixel 
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between the image signals from the TV camera 3 which are 
subsequently inputted and stored in the individual video frame 
memories 51. 

[0012] When the flashing device 1 emits a flash at a period 
shown at the upper stage of Fig. 2, and the TV camera 3 films 
the flashing device 1 and its peripheral range at each half 
of the period, for example, an image signal of an image filmed 
at the timing A in Fig. 2 is stored in a. certain video frame 
memory 51 of the image processing computer 5, and an image 
signal of an image filmed at the next timing B in Fig. 2 is 
stored in the next video frame memory 51 of the image processing 
computer 5 . 

[0013] The contents of the images stored in the individual video 
frame memories 51 of the image processing computer 5 are as 
shown in Fig. 4, wherein the flash 11 emitted by the flashing 
device 1 is filmed in the image 31 filmed at the timing A 

(equivalent to an image filmed by the TV camera when exposing 
the target) , while the flash 11 emitted by the flashing device 
1 is not filmed in the image 33 filmed at the timing B 
(equivalent to an image filmed by the TV camera when concealing 
the target) . 

[0014] When these image signals of the images 31 and 33 are 
inputted into the image processing computer 5 and stored in 
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the respective video frame memories 51, at the operation part 
53 of the image processing computer 5, a differential operation 
is performed by which each piece of pixel information in the 
image signal of the image 33 is subtracted from each piece of 
pixel information in the image signal of the image 31, and as 
a result, only the pixel information of the flash 11 in the 
image 31 as shown in Fig. 4 is extracted. 

[0015] Thus, in the method for extracting a target in an image 
of the present embodiment, the flash 11 is emitted at each 
predetermined period by the flashing device 1, the flashing 
device 1 and its peripheral range are filmed by the TV camera 
3 at each half of the period, and between the image 31 in which 
the flash 11 emitted by the flashing device 1 is filmed and 
the image 33 in which the flash 11 emitted by the flashing device 
1 is not filmed, a differential operation of each piece of pixel 
information is performed, whereby the flash 11 filmed in the 
image 31 is extracted. 

[0016] Therefore, there is no need that, as in the prior-art, 
in accordance with the target color and the contrast against 
its background, etc., threshold values of RGB value or 
luminance, etc., are set with respect to the pixels composing 
the image, and accordingly, various complicated adjusting 
operations for determining the threshold values can also be 
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made unnecessary, whereby the target can be easily extracted 
from the image. Furthermore, since a differential operation 
is performed between the image with the target filmed and the 
image without the target filmed, even if the target is not 
filmed from a fixed direction, the target can be extracted from 
the image without fail. 

[0017] Also, in the present embodiment, the flash 11 emitted 
at each fixed period by the flashing device 1 is used as the 
target, however, the arrangement of the target in order to carry 
out the method of the invention is not limited to this 
embodiment. For example, the method can be arranged so that 
a hole is made in a rotation disk which rotates at an equal 
speed, a colored plate colored different from the color of the 
rotation disk is disposed behind the rotation disk, a part of 
the rotation disk is filmed by a TV camera, at each period of 
entering of the rotation disk hole into the filming range of 
the TV camera, the rear colored plate is filmed through the 
hole, whereby the colored plate can be used as the target. 
[0018] Also, in the present embodiment, in synchronization with 
the period of emitting the flash 11 by the flashing device 1, 
the TV camera 3 films at each half of the period, however, the 
filming period of the TV camera 3 is not limited to this if 
both the image during emitting of the flash 11 and image during 
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non-emitting of the flash 11 can be filmed. Furthermore, in 
the present embodiment, the image processing computer 5 is 
provided with a plurality of video frame memories 51, however, 
the number of video frame memories 51 can be at least 2, and 
each time when an image signal is inputted from the video camera 
3, for example, by using a shift resister, etc., the inputted 
image signal is stored in the first stage video frame memory 
51, and an image signal which has been stored in the first stage 
video frame memory 51 until then can be transferred to the 
second stage video frame memory 51. 
[0019] 

(Effects of the Invention] As described above, according to 
the invention, from an image filmed by a TV camera in which 
a target and its background are filmed, to extract the target, 
the target is repeatedly and alternately exposed and concealed 
within the filming range of the TV camera, and a differential 
operation is performed between each piece of pixel information 
of an image filmed by the TV camera when exposing the target 
and each piece of pixel information of an image filmed by the 
TV camera when concealing the target, whereby the target in 
the image filmed when exposing the target is extracted. 
Therefore, the target can be easily extracted from the image 
without fail. 
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[BRIEF DESCRIPTION OF THE DRAWINGS] 

[Fig. 1] An explanatory view showing an embodiment of the method 
for extracting a target in an image of the invention. 
[Fig. 2] An explanatory view showing the relationship between 

the light emitting period of the flashing device and the filming 

period of the TV camera shown in Fig. 1. 

[Fig. 3] A block diagram showing the internal arrangement of 
the image processing computer shown in .Fig. l. 

[Fig. 4] An explanatory view showing the image filmed by the 
TV camera shown in Fig. 1 and the contents of the differential 
operation performed by the image processing computer by using 
this image. 

[Description of Symbols] 

I flashing device (intermittent light emitting device) 

II flash 

3 TV camera 

31 image (filmed by the TV camera when exposing the target) 
33 image (filmed by the TV camera when concealing the target) 
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